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<110> Rouleau, Guy A. 

Lafreniere, Ronald G. 
Rochefort, Daniel 

<120> LOCI FOR IDIOPATHIC GENERALIZED EPILEPSY, MUTATIONS THEREOF 

AND METHOD USING SAME TO ASSESS, DIAGNOSE, PROGNOSE OR TREAT EPILEPSY 

<13 0> GOUD : 0 2 3USD2 

<140> 10664423 
<141> 2003-09-17 

<150> 09/718,355 
<151> 2000-11-24 

<150> 60/167,623 
<151> 1999-11-26 

<160> 411 

<170> Patentln version 3.1 

<210> 1 

<211> 8379 

<212> DNA 

<213> Homo sapiens 



<400> 1 

tactgcagag gtctctggtg catgtgtgta tgtgtgcgtt tgtgtgtgtt tgtgtgtctg 60 

tgtgttctgc cccagtgaga ctgcagccct tgtaaatact ttgacacctt ttgcaagaag 120 

gaatctgaac aattgcaact gaaggcacat tgttatcatc tcgtctttgg gtgatgctgt 180 

tcctcactgc agatggataa ttttcctttt aatcaggaat ttcatatgca gaataaatgg 240 

taattaaaat gtgcaggatg acaagatgga gcaaacagtg cttgtaccac caggacctga 300 

cagcttcaac ttcttcacca gagaatctct tgcggctatt gaaagacgca ttgcagaaga 360 

aaaggcaaag aatcccaaac cagacaaaaa agatgacgac gaaaatggcc caaagccaaa 42 0 

tagtgacttg gaagctggaa agaaccttcc atttatttat ggagacattc ctccagagat 480 

ggtgtcagag cccctggagg acctggaccc ctactatatc aataagaaaa cttttatagt 540 

attgaataaa gggaaggcca tcttccggtt cagtgccacc tctgccctgt acattttaac 600 

tcccttcaat cctcttagga aaatagctat taagattttg gtacattcat tattcagcat 660 

gctaattatg tgcactattt tgacaaactg tgtgtttatg acaatgagta accctcctga 720 

ttggacaaag aatgtagaat acaccttcac aggaatatat acttttgaat cacttataaa 780 



aattattgca aggggattct gtttagaaga ttttactttc cttcgggatc catggaactg 840 

gctcgatttc actgtcatta catttgcgta cgtcacagag tttgtggacc tgggcaatgt 900 

ctcggcattg agaacattca gagttctccg agcattgaag acgatttcag tcattccagg 960 

cctgaaaacc attgtgggag ccctgatcca gtctgtgaag aagctctcag atgtaatgat 1020 

cctgactgtg ttctgtctga gcgtatttgc tctaattggg ctgcagctgt tcatgggcaa 1080 

cctgaggaat aaatgtatac aatggcctcc caccaatgct tccttggagg aacatagtat 1140 

agaaaagaat ataactgtga attataatgg tacacttata aatgaaactg tctttgagtt 1200 

tgactggaag tcatatattc aagattcaag atatcattat ttcctggagg gttttttaga 1260 

tgcactacta tgtggaaata gctctgatgc aggccaatgt ccagagggat atatgtgtgt 1320 

gaaagctggt agaaatccca attatggcta cacaagcttt gataccttca gttgggcttt 1380 

tttgtccttg tttcgactaa tgactcagga cttctgggaa aatctttatc aactgacatt 1440 

acgtgctgct gggaaaacgt acatgatatt ttttgtattg gtcattttct tgggctcatt 1500 

ctacctaata aatttgatcc tggctgtggt ggccatggcc tacgaggaac agaatcaggc 1560 

caccttggaa gaagcagaac agaaagaggc cgaatttcag cagatgattg aacagcttaa 162 0 

aaagcaacag gaggcagctc agcaggcagc aacggcaact gcctcagaac attccagaga 168 0 

gcccagtgca gcaggcaggc tctcagacag ctcatctgaa gcctctaagt tgagttccaa 1740 

gagtgctaag gaaagaagaa atcggaggaa gaaaagaaaa cagaaagagc agtctggtgg 180 0 

ggaagagaaa gatgaggatg aattccaaaa atctgaatct gaggacagca tcaggaggaa 1860 

aggttttcgc ttctccattg aagggaaccg attgacatat gaaaagaggt actcctcccc 1920 

acaccagtct ttgttgagca tccgtggctc cctattttca ccaaggcgaa atagcagaac 1980 

aagccttttc agctttagag ggcgagcaaa ggatgtggga tctgagaacg acttcgcaga 2040 

tgatgagcac agcacctttg aggataacga gagccgtaga gattccttgt ttgtgccccg 2100 

acgacacgga gagagacgca acagcaacct gagtcagacc agtaggtcat cccggatgct 2160 

ggcagtgttt ccagcgaatg ggaagatgca cagcactgtg gattgcaatg gtgtggtttc 2220 

cttggttggt ggaccttcag ttcctacatc gcctgttgga cagcttctgc cagaggtgat 2280 

aatagataag ccagctactg atgacaatgg aacaaccact gaaactgaaa tgagaaagag 2340 

aaggtcaagt tctttccacg tttccatgga ctttctagaa gatccttccc aaaggcaacg 2400 

agcaatgagt atagccagca ttctaacaaa tacagtagaa gaacttgaag aatccaggca 2 4 60 

gaaatgccca ccctgttggt ataaattttc caacatattc ttaatctggg actgttctcc 2520 



atattggtta aaagtgaaac atgttgtcaa cctggttgtg atggacccat ttgttgacct 2580 

ggccatcacc atctgtattg tcttaaatac tcttttcatg gccatggagc actatccaat 2640 

gacggaccat ttcaataatg tgcttacagt aggaaacttg gttttcactg ggatctttac 2700 

agcagaaatg tttctgaaaa ttattgccat ggatccttac tattatttcc aagaaggctg 2760 

gaatatcttt gacggtttta ttgtgacgct tagcctggta gaacttggac tcgccaatgt 2820 

ggaaggatta tctgttctcc gttcatttcg attgctgcga gttttcaagt tggcaaaatc 2880 

ttggccaacg ttaaatatgc taataaagat catcggcaat tccgtggggg ctctgggaaa 2 940 

tttaaccctc gtcttggcca tcatcgtctt catttttgcc gtggtcggca tgcagctctt 3000 

tggtaaaagc tacaaagatt gtgtctgcaa gatcgccagt gattgtcaac tcccacgctg 30 60 

gcacatgaat gacttcttcc actccttcct gattgtgttc cgcgtgctgt gtggggagtg 3120 

gatagagacc atgtgggact gtatggaggt tgctggtcaa gccatgtgcc ttactgtctt 3180 

catgatggtc atggtgattg gaaacctagt ggtcctgaat ctctttctgg ccttgcttct 3240 

gagctcattt agtgcagaca accttgcagc cactgatgat gataatgaaa tgaataatct 3300 

ccaaattgct gtggatagga tgcacaaagg agtagcttat gtgaaaagaa aaatatatga 3360 

atttattcaa cagtccttca ttaggaaaca aaagatttta gatgaaatta aaccacttga 3420 

tgatctaaac aacaagaaag acagttgtat gtccaatcat acagcagaaa ttgggaaaga 3480 

tcttgactat cttaaagatg taaatggaac tacaagtggt ataggaactg gcagcagtgt 3540 

tgaaaaatac attattgatg aaagtgatta catgtcattc ataaacaacc ccagtcttac 3600 

tgtgactgta ccaattgctg taggagaatc tgactttgaa aatttaaaca cggaagactt 3660 

tagtagtgaa tcggatctgg aagaaagcaa agagaaactg aatgaaagca gtagctcatc 3720 

agaaggtagc actgtggaca tcggcgcacc tgtagaagaa cagcccgtag tggaacctga 3780 

agaaactctt gaaccagaag cttgtttcac tgaaggctgt gtacaaagat tcaagtgttg 3840 

tcaaatcaat gtggaagaag gcagaggaaa acaatggtgg aacctgagaa ggacgtgttt 3900 

ccgaatagtt gaacataact ggtttgagac cttcattgtt ttcatgattc tccttagtag 3960 

tggtgctctg gcatttgaag atatatatat tgatcagcga aagacgatta agacgatgtt 4020 

ggaatatgct gacaaggttt tcacttacat tttcattctg gaaatgcttc taaaatgggt 4080 

ggcatatggc tatcaaacat atttcaccaa tgcctggtgt tggctggact tcttaattgt 4140 

tgatgtttca ttggtcagtt taacagcaaa tgccttgggt tactcagaac ttggagccat 4200 



caaatctctc aggacactaa gagctctgag acctctaaga gccttatctc gatttgaagg 4260 

gatgagggtg gttgtgaatg cccttttagg agcaattcca tccatcatga atgtgcttct 4320 

ggtttgtctt atattctggc taattttcag catcatgggc gtaaatttgt ttgctggcaa 4380 

attctaccac tgtattaaca ccacaactgg tgacaggttt gacatcgaag acgtgaataa 4440 

tcatactgat tgcctaaaac taatagaaag aaatgagact gctcgatgga aaaatgtgaa 4500 

agtaaacttt gataatgtag gatttgggta tctctctttg cttcaagttg ccacattcaa 4560 

aggatggatg gatataatgt atgcagcagt tgattccaga aatgtggaac tccagcctaa 4 620 

gtatgaagaa agtctgtaca tgtatcttta ctttgttatt ttcatcatct ttgggtcctt 4680 

cttcaccttg aacctgttta ttggtgtcat catagataat ttcaaccagc agaaaaagaa 4740 

gtttggaggt caagacatct ttatgacaga agaacagaag aaatactata atgcaatgaa 4800 

aaaattagga tcgaaaaaac cgcaaaagcc tatacctcga ccaggaaaca aatttcaagg 4860 

aatggtcttt gacttcgtaa ccagacaagt ttttgacata agcatcatga ttctcatctg 4920 

tcttaacatg gtcacaatga tggtggaaac agatgaccag agtgaatatg tgactaccat 4 980 

tttgtcacgc atcaatctgg tgttcattgt gctatttact ggagagtgtg tactgaaact 5040 

catctctcta cgccattatt attttaccat tggatggaat atttttgatt ttgtggttgt 5100 

cattctctcc attgtaggta tgtttcttgc cgagctgata gaaaagtatt tcgtgtcccc 5160 

taccctgttc cgagtgatcc gtcttgctag gattggccga atcctacgtc tgatcaaagg 5220 

agcaaagggg atccgcacgc tgctctttgc tttgatgatg tcccttcctg cgttgtttaa 5280 

catcggcctc ctactcttcc tagtcatgtt catctacgcc atctttggga tgtccaactt 5340 

tgcctatgtt aagagggaag ttgggatcga tgacatgttc aactttgaga cctttggcaa 5400 

cagcatgatc tgcctattcc aaattacaac ctctgctggc tgggatggat tgctagcacc 5460 

cattctcaac agtaagccac ccgactgtga ccctaataaa gttaaccctg gaagctcagt 5520 

taagggagac tgtgggaacc catctgttgg aattttcttt tttgtcagtt acatcatcat 5580 

atccttcctg gttgtggtga acatgtacat cgcggtcatc ctggagaact tcagtgttgc 5640 

tactgaagaa agtgcagagc ctctgagtga ggatgacttt gagatgttct atgaggtttg 5700 

ggagaagttt gatcccgatg caactcagtt catggaattt gaaaaattat ctcagtttgc 5760 

agctgcgctt gaaccgcctc tcaatctgcc acaaccaaac aaactccagc tcattgccat 5820 

ggatttgccc atggtgagtg gtgaccggat ccactgtctt gatatcttat ttgcttttac 5880 

aaagcgggtt ctaggagaga gtggagagat ggatgctcta cgaatacaga tggaagagcg 5 94 0 



attcatggct tccaatcctt ccaaggtctc ctatcagcca atcactacta ctttaaaacg 6000 

aaaacaagag gaagtatctg ctgtcattat tcagcgtgct tacagacgcc accttttaaa 6060 

gcgaactgta aaacaagctt cctttacgta caataaaaac aaaatcaaag gtggggctaa 6120 

tcttcttata aaagaagaca tgataattga cagaataaat gaaaactcta ttacagaaaa 6180 

aactgatctg accatgtcca ctgcagcttg tccaccttcc tatgaccggg tgacaaagcc 6240 

aattgtggaa aaacatgagc aagaaggcaa agatgaaaaa gccaaaggga aataaatgaa 6 30 0 

aataaataaa aataattggg tgacaaattg tttacagcct gtgaaggtga tgtattttta 6360 

tcaacaggac tcctttagga ggtcaatgcc aaactgactg tttttacaca aatctcctta 6420 

aggtcagtgc ctacaataag acagtgaccc cttgtcagca aactgtgact ctgtgtaaag 6480 

gggagatgac cttgacagga ggttactgtt ctcactacca gctgacactg ctgaagataa 6540 

gatgcacaat ggctagtcag actgtaggga ccagtttcaa ggggtgcaaa cctgtgattt 6600 

tggggttgtt taacatgaaa cactttagtg tagtaattgt atccactgtt tgcatttcaa 6660 

ctgccacatt tgtcacattt ttatggaatc tgttagtgga ttcatctttt tgttaatcca 6720 

tgtgtttatt atatgtgact atttttgtaa acgaagtttc tgttgagaaa taggctaagg 6780 

acctctataa caggtatgcc acctgggggg tatggcaacc acatggccct cccagctaca 6840 

caaagtcgtg gtttgcatga gggcatgctg cacttagaga tcatgcatga gaaaaagtca 6900 

caagaaaaac aaattcttaa atttcaccat atttctggga ggggtaattg ggtgataagt 6960 

ggaggtgctt tgttgatctt gttttgcgaa atccagcccc tagaccaagt agattatttg 7020 

tgggtaggcc agtaaatctt agcaggtgca aacttcattc aaatgtttgg agtcataaat 7080 

gttatgtttc tttttgttgt attaaaaaaa aaacctgaat agtgaatatt gcccctcacc 7140 

ctccaccgcc agaagactga attgaccaaa attactcttt ataaatttct gctttttcct 7200 

gcactttgtt tagccatctt cggctctcag caaggttgac actgtatatg ttaatgaaat 7260 

gctatttatt atgtaaatag tcattttacc ctgtggtgca cgtttgagca aacaaataat 7320 

gacctaagca cagtatttat tgcatcaaat atgtaccaca agaaatgtag agtgcaagct 7380 

ttacacaggt aataaaatgt attctgtacc atttatagat agtttggatg ctatcaatgc 7440 

atgtttatat taccatgctg ctgtatctgg tttctctcac tgctcagaat ctcatttatg 7500 

agaaaccata tgtcagtggt aaagtcaagg aaattgttca acagatctca tttatttaag 7560 

tcattaagca atagtttgca gcactttaac agctttttgg ttatttttac attttaagtg 7620 



gataacatat ggtatatagc cagactgtac agacatgttt aaaaaaacac actgcttaac 7 680 

ctattaaata tgtgtttaga attttataag caaatataaa tactgtaaaa agtcacttta 7740 

ttttattttt cagcattatg tacataaata tgaagaggaa attatcttca ggttgatatc 7800 

acaatcactt ttcttacttt ctgtccatag tactttttca tgaaagaaat ttgctaaata 7860 

agacatgaaa acaagactgg gtagttgtag atttctgctt tttaaattac atttgctaat 7 920 

tttagattat ttcacaattt taaggagcaa aataggttca cgattcatat ccaaattatg 7980 

ctttgcaatt ggaaaagggt ttaaaatttt atttatattt ctggtagtac ctgcactaac 8040 

tgaattgaag gtagtgctta tgttattttt gttctttttt tctgacttcg gtttatgttt 8100 

tcatttcttt ggagtaatgc tgctctagtt gttctaaata gaatgtgggc ttcataattt 8160 

ttttttccac aaaaacagag tagtcaactt atatagtcaa ttacatcagg acattttgtg 8220 

tttcttacag aagcaaacca taggctcctc ttttccttaa aactacttag ataaactgta 8280 

ttcgtgaact gcatgctgga aaatgctact attatgctaa ataatgctaa ccaacattta 8340 

aaatgtgcaa aactaataaa gattacattt tttatttta 8379 



<210> 2 

<211> 8378 

<212> DNA 

<213> Homo sapiens 



<400> 2 

tactgcagag gtctctggtg catgtgtgta tgtgtgcgtt tgtgtgtgtt tgtgtgtctg 60 

tgtgttctgc cccagtgaga ctgcagccct tgtaaatact ttgacacctt ttgcaagaag 120 

gaatctgaac aattgcaact gaaggcacat tgttatcatc tcgtctttgg gtgatgctgt 180 

tcctcactgc agatggataa ttttcctttt aatcaggaat ttcatatgca gaataaatgg 240 

taattaaaat gtgcaggatg acaagatgga gcaaacagtg cttgtaccac caggacctga 300 

cagcttcaac ttcttcacca gagaatctct tgcggctatt gaaagacgca ttgcagaaga 360 

aaaggcaaag aatcccaaac cagacaaaaa agatgacgac gaaaatggcc caaagccaaa 42 0 

tagtgacttg gaagctggaa agaaccttcc atttatttat ggagacattc ctccagagat 480 

ggtgtcagag cccctggagg acctggaccc ctactatatc aataagaaaa cttttatagt 540 

attgaataaa gggaaggcca tcttccggtt cagtgccacc tctgccctgt acattttaac 600 

tcccttcaat cctcttagga aaatagctat taagattttg gtacattcat tattcagcat 660 

gctaattatg tgcactattt tgacaaactg tgtgtttatg acaatgagta accctcctga 720 



ttggacaaag aatgtagaat acaccttcac aggaatatat acttttgaat cacttataaa 780 

aattattgca aggggattct gtttagaaga ttttactttc cttcgggatc catggaactg 840 

gctcgatttc actgtcatta catttgcgtt tgtaacagaa tttgtaaacc taggcaattt 900 

ttcagctctt cgcactttca gagtcttgag agctttgaaa actatttcgg taattccagg 960 

cctgaaaacc attgtgggag ccctgatcca gtctgtgaag aagctctcag atgtaatgat 1020 

cctgactgtg ttctgtctga gcgtatttgc tctaattggg ctgcagctgt tcatgggcaa 1080 

cctgaggaat aaatgtatac aatggcctcc caccaatgct tccttggagg aacatagtat 1140 

agaaaagaat ataactgtga attataatgg tacacttata aatgaaactg tctttgagtt 1200 

tgactggaag tcatatattc aagattcaag atatcattat ttcctggagg gttttttaga 1260 

tgcactacta tgtggaaata gctctgatgc aggccaatgt ccagagggat atatgtgtgt 1320 

gaaagctggt agaaatccca attatggcta cacaagcttt gataccttca gttgggcttt 1380 

tttgtccttg tttcgactaa tgactcagga cttctgggaa aatctttatc aactgacatt 1440 

acgtgctgct gggaaaacgt acatgatatt ttttgtattg gtcattttct tgggctcatt 1500 

ctacctaata aatttgatcc tggctgtggt ggccatggcc tacgaggaac agaatcaggc 1560 

caccttggaa gaagcagaac agaaagaggc cgaatttcag cagatgattg aacagcttaa 162 0 

aaagcaacag gaggcagctc agcaggcagc aacggcaact gcctcagaac attccagaga 168 0 

gcccagtgca gcaggcaggc tctcagacag ctcatctgaa gcctctaagt tgagttccaa 1740 

gagtgctaag gaaagaagaa atcggaggaa gaaaagaaaa cagaaagagc agtctggtgg 180 0 

ggaagagaaa gatgaggatg aattccaaaa atctgaatct gaggacagca tcaggaggaa 1860 

aggttttcgc ttctccattg aagggaaccg attgacatat gaaaagaggt actcctcccc 1920 

acaccagtct ttgttgagca tccgtggctc cctattttca ccaaggcgaa atagcagaac 1980 

aagccttttc agctttagag ggcgagcaaa ggatgtggga tctgagaacg acttcgcaga 2040 

tgatgagcca gcacctttga ggataacgag agccgtagag attccttgtt tgtgccccga 2100 

cgacacggag agagacgcaa cagcaacctg agtcagacca gtaggtcatc ccggatgctg 2160 

gcagtgtttc cagcgaatgg gaagatgcac agcactgtgg attgcaatgg tgtggtttcc 2220 

ttggttggtg gaccttcagt tcctacatcg cctgttggac agcttctgcc agaggtgata 2280 

atagataagc cagctactga tgacaatgga acaaccactg aaactgaaat gagaaagaga 2 34 0 

aggtcaagtt ctttccacgt ttccatggac tttctagaag atccttccca aaggcaacga 2400 

gcaatgagta tagccagcat tctaacaaat acagtagaag aacttgaaga atccaggcag 2460 



aaatgcccac cctgttggta taaattttcc aacatattct taatctggga ctgttctcca 2520 

tattggttaa aagtgaaaca tgttgtcaac ctggttgtga tggacccatt tgttgacctg 2580 

gccatcacca tctgtattgt cttaaatact cttttcatgg ccatggagca ctatccaatg 2640 

acggaccatt tcaataatgt gcttacagta ggaaacttgg ttttcactgg gatctttaca 2700 

gcagaaatgt ttctgaaaat tattgccatg gatccttact attatttcca agaaggctgg 2760 

aatatctttg acggttttat tgtgacgctt agcctggtag aacttggact cgccaatgtg 2820 

gaaggattat ctgttctccg ttcatttcga ttgctgcgag ttttcaagtt ggcaaaatct 2880 

tggccaacgt taaatatgct aataaagatc atcggcaatt ccgtgggggc tctgggaaat 2 940 

ttaaccctcg tcttggccat catcgtcttc atttttgccg tggtcggcat gcagctcttt 3000 

ggtaaaagct acaaagattg tgtctgcaag atcgccagtg attgtcaact cccacgctgg 3060 

cacatgaatg acttcttcca ctccttcctg attgtgttcc gcgtgctgtg tggggagtgg 3120 

atagagacca tgtgggactg tatggaggtt gctggtcaag ccatgtgcct tactgtcttc 3180 

atgatggtca tggtgattgg aaacctagtg gtcctgaatc tctttctggc cttgcttctg 3240 

agctcattta gtgcagacaa ccttgcagcc actgatgatg ataatgaaat gaataatctc 3300 

caaattgctg tggataggat gcacaaagga gtagcttatg tgaaaagaaa aatatatgaa 3360 

tttattcaac agtccttcat taggaaacaa aagattttag atgaaattaa accacttgat 3420 

gatctaaaca acaagaaaga cagttgtatg tccaatcata cagcagaaat tgggaaagat 348 0 

cttgactatc ttaaagatgt aaatggaact acaagtggta taggaactgg cagcagtgtt 3540 

gaaaaataca ttattgatga aagtgattac atgtcattca taaacaaccc cagtcttact 3600 

gtgactgtac caattgctgt aggagaatct gactttgaaa atttaaacac ggaagacttt 3660 

agtagtgaat cggatctgga agaaagcaaa gagaaactga atgaaagcag tagctcatca 372 0 

gaaggtagca ctgtggacat cggcgcacct gtagaagaac agcccgtagt ggaacctgaa 378 0 

gaaactcttg aaccagaagc ttgtttcact gaaggctgtg tacaaagatt caagtgttgt 3840 

caaatcaatg tggaagaagg cagaggaaaa caatggtgga acctgagaag gacgtgtttc 3900 

cgaatagttg aacataactg gtttgagacc ttcattgttt tcatgattct ccttagtagt 3960 

ggtgctctgg catttgaaga tatatatatt gatcagcgaa agacgattaa gacgatgttg 4020 

gaatatgctg acaaggtttt cacttacatt ttcattctgg aaatgcttct aaaatgggtg 4080 

gcatatggct atcaaaatat ttcaccaatg cctggtgttg gctggacttc ttaattgttg 4140 



atgtttcatt ggtcagttta acagcaaatg ccttgggtta ctcagaactt ggagccatca 4200 

aatctctcag gacactaaga gctctgagac ctctaagagc cttatctcga tttgaaggga 4260 

tgagggtggt tgtgaatgcc cttttaggag caattccatc catcatgaat gtgcttctgg 4320 

tttgtcttat attctggcta attttcagca tcatgggcgt aaatttgttt gctggcaaat 4380 

tctaccactg tattaacacc acaactggtg acaggtttga catcgaagac gtgaataatc 4440 

atactgattg cctaaaacta atagaaagaa atgagactgc tcgatggaaa aatgtgaaag 4500 

taaactttga taatgtagga tttgggtatc tctctttgct tcaagttgcc acattcaaag 4560 

gatggatgga tataatgtat gcagcagttg attccagaaa tgtggaactc cagcctaagt 4 62 0 

atgaagaaag tctgtacatg tatctttact ttgttatttt catcatcttt gggtccttct 4680 

tcaccttgaa cctgtttatt ggtgtcatca tagataattt caaccagcag aaaaagaagt 4740 

ttggaggtca agacatcttt atgacagaag aacagaagaa atactataat gcaatgaaaa 4 80 0 

aattaggatc gaaaaaaccg caaaagccta tacctcgacc aggaaacaaa tttcaaggaa 4860 

tggtctttga cttcgtaacc agacaagttt ttgacataag catcatgatt ctcatctgtc 4920 

ttaacatggt cacaatgatg gtggaaacag atgaccagag tgaatatgtg actaccattt 4 980 

tgtcacgcat caatctggtg ttcattgtgc tatttactg 



